Factors controlling the intracellular concentration of calcium and the spontaneous activity of the ureter.
The role of the electrogenic Na(+)-Ca(2+)-exchange mechanism in regulating the spike activity of the ureter was studied. The ureter cells were shown to be capable of generating action potentials (AP) in sodium-free Krebs solution. The time during which the spikes are generated is in exponential dependence on the concentration of calcium ions in the medium, [Ca2+]o within 2.5 to 15 mmol/l. Simultaneously with the generation of the spikes, accumulation of calcium in the muscles is observed, proportional to the increase of [Ca2+]o. The addition of as little as 20 mmol/l Na+ or Li+ ions into the solution restores the prolonged electrical activity of the ureter. Under these conditions, the decrease of intracellular Ca2+ within 5 min was more than two times larger as compared with that in sodium-free medium. Upon substituting Ba2+ ions for Ca2+ ions in Krebs solution AP are generated within an interval which was the longer the higher the Ba2+ concentration in the medium. Li+ ions can replace Na+ ions in maintaining AP and in extruding calcium from the cell. It is supposed that the generation of the stable spike activity of the ureter depends on the functioning of Na(+)-Ca(2+)-exchange mechanism.